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EXECUTIVE SUMMARY

This report gives recommendations for a regional real-time traffic information center for
the Tampa Bay Area. The proposed name of the center is the “Traffic Vision Center” or
“NC”, thus emphasizing a real-time, regional congestion map as one of the center’s
primary outputs.

The center shall have access to every existing source of traffic information in the Tampa
Bay area, including:

e City of Tampa Traffic Control Center

e Pinellas County Traffic Control Center

e City of Clearwater Traffic Control Center

e City of St. Petersburg Traffic Control Center

e Hillsborough County Traffic Control Center

e Florida Department of Transportation

- Florida Highway Patrol

- HARTIline Automatic Vehicle Location System
e Metro Traffic Control

e Land Mobile Probes

e CitizenCall-In

The TVC will receive traffic information via coaxial cable from several sources. The
information received will be in a standardized form, with each report containing a time
stamp, location and nature of incident or congestion.

The TVC will compile information from these various sources, disseminating its information
in two forms:

Color video map of Hillsborough and Pinellas Counties showing Interstates
and major arterials. Sections of road will be color coded by degree of
congestion (i.e. existing operating speeds) and major incidents will be
highlighted.



. Database of all current locations of congestions and incidents for the TVC's

coverage area.

In keeping with the consensus expressed by the project advisory committee and focus

group participants, it is recommended that the TVC be run by a private vendor. One
public agency, such as FDOT, will administer a contract with this vendor. Several

companies should bid competitively for this contract. The contract will address issues of

public accountability and accuracy of the traffic information disseminated. A detailed

protocol for operations and reporting will be established.

It is recommended that the contract be funded by a mix of federal, state and other funds

for an initial period of two years. During the initial period, the vendor must be able to

demonstrate the ability to generate revenue from this service.

The following additional features of the TVC are recommended:

Coverage:

Operation:

Staff:

Space:
Location:

Hardware:

Software:

interstate System and major arterials of Hillsborough and Pinellas
counties
fully operational weekdays 6:00 a.m. - 9:00 a.m. and 4:00 p.m. - 7:00
p.m. and on weekends as required by major special events
able to receive data 24-hours a day, seven days a week
one general manager and assistant, plus three eight-hour shifts of
(typically) two traffic technicians and one computer operator
1,600 to 2,000 square feet
Four alternative locations are recommended for the single site:

e Downtown Tampa

o Fowler/USF Area

e St. Petersburg/Clearwater Airport

- Westshore Area
personal computers linked by a Wide Area Network
a package which extends capabilities of but is still compatible with
the Urban Traffic Control System



Transmission Media:
e narrow-band for links between center and sources
e narrow-band for transmission of traffic information database
- wide-band for transmission of color-coded video map

The TVC make its traffic information available to:

e Cable TV stations

- Metro Traffic Control

- Radio and Television stations, either directly or through Metro Traffic Control
e Bay Area Commuter Services, the primary source of information via telephone
e GTE MobileNet, using a voice mailbox for cellular phone users

- Variable message signs and highway advisory radio operated by FDOT

Finally, the TVC system implementation and completion timeframe staging into five stand-
alone stages and an order-of-magnitude cost estimate for each stage are provided.



|. PURPOSE

The Florida Department of Transportation entered into a contract with the University of
South Florida on behalf of the Center for Urban Transportation Research (CUTR) to
develop an action plan for the implementation of an Integrated Transportation Information
Center for the Tampa Bay area.

This report is a compilation of three previous technical memoranda, a summary of focus
group interview sessions and feedback from project Advisory Committee members. The
first technical memorandum analyzed different methods of gathering real-time traffic
information. The second memorandum evaluated methods of disseminating that
information to a variety of audiences: local traffic operations, fleet operators, broadcast
media and commuters. The third technical memorandum catalogued existing traffic
control centers and other traffic information resources in the Tampa Bay area. In
addition, the report described other traffic control centers and traffic management projects
in North America, as possible models for the recommended system. The focus group
sessions, as well as input from the project advisory committee, were intended to solicit
public perceptions about and reaction to a real-time regional traffic information center.

Finally, this report contains the recommendation for the implementation of a regional, real-
time traffic information center in the Tampa Bay area: geographic coverage, staffing,
physical location, hours of operation, system architecture (hardware and software,
transmission media) and organizational structure. A consensus-building process led to
CUTR’s recommendation. This report contains an estimation of operating costs and
describes possible sources of funding.

A summary of this report will be published in a brochure format intended for mass
distribution to the general public throughout the metropolitan area.



II. INTRODUCTION

The term Intelligent Vehicle Highway Systems (IVHS) is used to describe projects which
apply advanced technologies to improve the efficiency and capacity of existing
transportation systems.

Advanced Traffic Management Systems (ATMS) are the application of advanced
technologies to improve safety and reduce congestion in urban traffic systems. ATMS
projects primarily involve coordinating traffic signal timings throughout an urban area so
that all cars in the area move as efficiently as possible. Advanced Traveler Information
Systems (ATIS) are the application of advanced technologies to improve the reliability and
accuracy of information available to travelers. ATIS projects typically involve providing the
traveler with up-to-the-minute information on the locations of severe traffic congestion or
directions on how to get to a particular destination. Information can be transmitted
through high-tech in-vehicle displays, or through traditional media such as radio and
telephone.

Passage of the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991, with its
emphasis on IVHS, focused national attention on this emerging field. The ISTEA brought
more than exposure to IVHS, authorizing $660 million in appropriations through 1997.
The ISTEA also formally recognized IVHS America as a utilized federal advisory committee
to the USDOT. IVHS America formed in 1990 to promote IVHS in the United States.

In 1992, The Tampa Bay area was selected by the Federal Highway Administration
(FHWA), along with Louisville, KY and Atlanta, GA as one of three sites in the
southeastern U.S. to develop an “early deployment” plan for traveler information and traffic
management technologies. The FHWA seeks early deployment plans to emphasize a
strategic plan for implementation that represents the unified vision of all the local
municipalities, and is multi-model in its approach.

This report contains a proposed action plan for a Integrated Transportation Information
Center for the Tampa Bay area. The proposed center is “integrated” because it involves
both traffic management and traveler information. The five city and county owned centers



in the Tampa Bay area which currently control traffic signal timings will be linked (in “read-
only” fashion) to the center. (The local centers will retain autonomy over the traffic signal
timings in their jurisdictions.) The proposed center will take information from multitude of
traffic information sources, integrate the information and cross-check conflicting reports
for improved accuracy. Finally, the proposed center will disseminate this information to
the traveling public through a variety of media. If this plan were realized, it would be
possible for Tampa Bay area commuters to receive accurate, timely traffic information by
listening to the radio, watching television or dialing a toll-free telephone number.

Focus group interview sessions conducted as part of this project have shown that in the
Tampa Bay area there is indeed a market for a regional traffic information center, although
the public is not willing to pay for it through direct user fees. Tampa Bay area residents
currently have access to free traffic information, however this information is frequently not
accurate nor timely enough to fit the public’'s needs.

In addition, there is also interest in this project from local agencies and businesses. To
solicit public participation and enhance public awareness of a regional traffic information
center, CUTR formed an advisory committee consisting of intended users of the system.
By listening to advisory committee and focus group members, the particular
characteristics of the Tampa Bay metropolitan area were brought into each stage of the
conceptual design process.



I1l. BACKGROUND

A. Information Collection Techniques

This section examines several methods of collecting traffic information: inductance
detectors, piezoelectric sensors, microwave radar sensors, ultrasonic detectors, closed
circuit television, machine vision, compressed video surveillance, land-mobile units,
automatic vehicle identification and location, aerial surveillance and citizen call-in. Each
technique is evaluated using the following criteria: implementation time frame,
performance reliability, scale of observation, cost and institutional considerations. Most
of these techniques are used to collect traffic information in the Tampa Bay area. The
results of an infrastructure inventory survey among project Advisory Committee members
are contained in Appendix G.

1. Inductance Detectors

inductance detectors record the presence or passage of a vehicle and are used for
actuated traffic signal controls, freeway data collection and other surveillance tasks.

There are three main types of inductance detectors: inductive loop detectors,
magnetometers and magnetic detectors. The basic configuration consists of a sensor
buried in the roadway, a lead-in cable connecting the sensor to a controller via a pull-box,
and an electronic unit housed in the controller.

Most detectors have two modes of operation: pulse or presence. “Pulse” means that the
loop generates an electric pulse whenever a vehicle passes over it. This mode is used
primarily for traffic counts. “Presence” means that the loop generates an output for as
long as the vehicle stays within its sphere. This mode is used for traffic signal control.

Loop Detectors

The most widely known and utilized inductance detector is the inductive loop. The loop
is constructed by placing one or more turns of wire in a slot cut into the pavement, which



is covered with a sealant. The loop system is constructed with electrical characteristics
to match that of an oscillator/amplifier which also serves as the source of energy. A
vehicle passing over the loop, or stopping within it, reduces the loop inductance and
increases the frequency of the oscillator. The resulting change sends an electrical signal
to the controller signifying the presence or passage of a vehicle.

Hillsborough County, Pinellas County, Tampa, Clearwater and St. Petersburg all maintain
extensive networks of loop detectors for actuated traffic signals. The Florida DOT
maintains a network of over 200 loop detectors throughout the Tampa Bay area.

Magnetometric Detectors

Magnetometric detectors are small cylindrical devices that are embedded in the
pavement. They detect the presence or passage of a vehicle by measuring the resulting
focusing effect in the vertical component of the earth’s magnetic field. They can be used
either in place of, or in combination with, loop detectors. They are the more reliable
choice on bridge decks or in locations where pavement conditions are extremely poor.
Different configurations can be used for identifying a variety of different vehicle types.
There is an additional feature that allows multi-axle trucks and tractor trailers to be
detected as one vehicle - an attractive advantage over loop detectors.

Being much easier to install gives magnetometers the advantage of reduced costs, and
less inconvenience to motorists during installation. The main disadvantage, however, is
that they have a poorly defined detection zone which diminishes accuracy.

Magnetic Detectors

Magnetic detectors (also known as Microloop Probes) are cylindrical probes that detect
vehicles based on changes in the flux-lines of the earth’s magnetic field. Their simplicity
and rugged design allows them to operate where poor pavement condition or frost can
contribute to the failure of other types of detectors. Magnetic detectors are also useful
for traffic-actuated signal controls. But they are only operable in a “pulse” mode for
recording the passage of a vehicle and are therefore limited in their application.



All three classes of inductance detectors require some type of in-pavement installation.
Apart from the time required for purchasing the necessary hardware and construction
materials, and performing other administrative tasks, the only other factor that can affect
the implementation time frame will be the size of installation crew and how it impacts on
the time needed for installation. If the crew is large enough, for example, many of the
tasks involved can be performed concurrently in order to minimize delay and
inconvenience to motorists Installing loop detectors requires more saw-cutting than for
probes, which implies greater delay.

The rate of loop detector failure nationwide has been significant enough to generate
concern. However, recent studies have shown that inductance detectors can generally
be expected to operate maintenance free for at least two years and as long as seven, and
that failure rates can be greatly reduced by improving installation techniques.

Magnetic and magnetometric detectors are generally less effective in slow-moving or
stationary traffic; hence they are frequently used in combination with surveillance cameras
for incident management or traffic control systems.

On a price-per-unit basis, the cost of loop and magnetic detectors ranges from $400 to
$600, including the unit, lead-in cable and controller. Magnetic detectors require less
saw-cutting and are therefore less expensive to install. However, the fact that as many as
three probes may be required per lane (depending on the vehicle size and required data
accuracy) makes them a much more expensive alternative. In addition, probes require the
use of a magnetic field analyzer ($1,100) for determining the most effective location site
of installation.

2. Piezoelectric Sensors

Saratec Traffic of Sarasota, Florida manufactures a piezoelectric sensor which measure
changes in electric polarity generated when pressure is applied to a crystalline substance.
A roadside recorder collects, stores and analyzes data transmitted from piezoelectric
sensors installed in the pavement. It allows for the collection of axle weight, vehicle
classification and speed data for a maximum of four lanes per machine, either on an



aggregate, or lane-by-lane basis. Data is optionally available in real-time using a
specialized port and an on-site printer or personal computer; remote data retrieval is
possible by linking the roadside recorder to a telephone line via a modem.

Site installation is simple and requires no more preparation than is needed for the
installation of an inductive loop detector. The system uses telephone lines for remote
data transmission.

The system is operable over a wide range of temperature. Saratec Traffic claims that the
sensor is accurate to within 1% for weight and speed measurements, and 5% for vehicle
classification at ideal temperatures (20" Celsius). Site configuration can be varied from
one-lane to four-lane coverage depending on needs.

Costs per site installation varies from approximately $6,000 for a one-lane configuration,
to $23,000 for a two-lane configuration and $34,000 for a four-lane configuration. An on-
site controller cabinet will cost an additional $2,500.

3. Roadside Detectors

Microwave Radar Sensors

In the past, radar detector usage was limited by such factors as high maintenance costs,
high risk of vandalism and the fact that they could only record the passage of vehicles.
Recent developments in this field, however, have produced detectors capable of
recording presence as well as passage. These newer components utilize a low power
microwave beam to detect the presence or movement of traffic in one direction and its
conical beam can be focused to cover either one or multiple lanes.

A major advantage of radar sensors over loop detectors is the fact that no pavement
cutting is required for installation. The units can be mounted on overhead mast-arms or
roadside light poles. (Optimal performance requires overhead positioning at a height of
14 ft. to 18 ft.) These sensors would be easy and inexpensive to install where such
overhead or roadside fixtures are already in place.
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Some components carry a range of different operating frequencies and can be adjusted
to reduce or eliminate interference between units. For small intersections, radar sensors
are an efficient, low-cost alternative to loop detectors, however, their accuracy diminishes
as the complexity of the intersection increases.

Unlike loop detectors, since radar sensors do not come into direct physical contact with
the observed vehicles, they are far less susceptible to environmental damage. The radar
sensors’ aluminum housing also reduces the effects of changing weather conditions.

According to Microwave Sensors, Inc., Unit cost varies from approximately $500 for a
presence detector to $800 for a microprocessor-controlled vehicle detector, not including
installation or supporting mast.

Itr nic D I

Similar to microwave radar detectors, ultrasonic detectors emit pulses of ultrasonic energy
through a transducer. Passage of a vehicle causes these beams to be reflected back to
the transducer at a different frequency. When the transducer senses a change in
frequency it sends an electrical impulse to the controller recording the vehicle.

Ultrasonic detectors were a popular choice for traffic data collection in the United States
in the 1950’s. However, low reliability caused many agencies to abandon their use.
However, recent improvements have led to a resurgence of interest in the technology.
Ultrasonic detectors are extensively used in Japan for traffic signal-actuation and the real-
time collection of traffic data. (Japanese government policy prohibits the cutting of
pavements.)

With proper positioning, ultrasonic detectors can provide simultaneous coverage of up
to three lanes. Used in pairs they can provide vehicle classification information as well as

speed, occupancy and straight vehicle counts.

Unfortunately, no cost information is available at this time.
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4. Video-Based Surveillance

Video Surveillance

Videos cameras, like loop detectors, have been used since the early 1960’s for monitoring
traffic. When used alongside loop detectors to provide confirmation, it provides one of the
major configurations used today for traffic monitoring. The City of Clearwater,

Hillsborough County and Florida DOT all utilize cameras as part of their traffic surveillance
systems. Figure 1 shows a surveillance camera located on the Sunshine Skyway bridge.

Sensitivity of the equipment involved implies that most installations should be considered
permanent, thus requiring housing, power, lighting and communications infrastructure.
Remote transmission would require the availability of optic-fiber trunks to handle real-time

A

Figure 1. Video Surveillance Cameras on the Sunshine Skyway Bridge
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video processing. Along with protecting against vandalism, care also must be taken to
make the housing weatherproof to protect both the camera and lighting fixtures. These
factors would obviously lengthen the implementation period.

Shadows created by bright light, even strong sunlight, can compromise the accuracy of
the information generated. At night, a reliable light source must be provided.

Detailed traffic counting requires one camera per lane. For general freeway surveillance,
cameras should be located one half-mile to one mile apart, depending on the degree of
coverage required.

Cost per camera varies from $10,000 to $50,000, not including fiber-optic trunks and
other necessary infrastructure.

Machine Vision Systems

Machine vision systems use a camera and computer software to perform real-time optical
character recognition. The License Plate Reading System (LPRS), available from
Computer Recognition Systems, Inc., is capable of reading vehicle license plates at
speeds in excess of 100 m.p.h. The system is light-sensitive, adjusting as light conditions
change, which reduces the problem of shadows in strong sunlight. Each camera monitors
a single lane although a system can be configured to handle several cameras.

The LPRS system is composed of a camera, lens with control unit, light source, image
processor, visual display unit and TV monitor. Each license plate is processed in less than
one second and a buffer allows for up to eight license plates to be acquired concurrently.
The output can be remotely transmitted to a computer database via a modem. The ability
to read license plates will be useful for specific applications such as origin-destination
surveys, police surveillance and electronic toll collection enforcement.

As with video surveillance, sensitivity of the equipment involved implies that most

installations should be considered permanent, thus requiring housing, power, lighting and
communications infrastructure. Along with protecting against vandalism, care also must

13



be taken to make the housing weatherproof to protect both the camera and lighting
fixtures. The system also requires forced air cooling to be provided to the bottom of the
rack at a specified rate. Hence a suitable site plan needs to be prepared for each
location.

As expected with most high-technology equipment, frequent maintenance checks and
servicing will be required to ensure continuous operation.

The manufacturer claims 70% to 90% accuracy, even at speeds above 100 m.p.h. Actual
field test results are closer to 50%. This would severely limit the applicability of the LPRS
in cases where accurate vehicular counts are needed. However, the method can be used
for highway surveillance or in conjunction with loop detectors to verify classification
counts. In slow traffic the camera will require the use of a sensor as a triggering
mechanism when a vehicle arrives.

At least one camera is needed per lane at the point of observation; but as many as four
cameras per lane could be installed to improve accuracy of coverage in high speed
zones. The field of view of the camera must be carefully set in order to assure maximum
resolution and to allow the camera to easily read the plates. Artificial illumination is needed
for night operation, either in the form of visible light or infrared, depending on the camera
being used.

A basic configuration costs approximately $25,000 per lane, including one week of training
for agency personnel. This estimate does not include construction costs, maintenance
needs and other infrastructure considerations.

If an automatic system is used to photograph and record the license plate numbers of the
individual vehicles, there is the potential for public concern about privacy violation.
Appropriate safeguards and guidelines on the control and use of license plate information
must be established to protect the privacy of motorists.

The growing use of products such as “PHOTO-COP” to automatically enforce speeding
tickets has resulted in privacy protection legislation in some states. (The PHOTO-COP
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system photographs speeders and sends a pre-printed citation through the mail.) Most
states have legislation requiring that traffic and toll violations be witnessed by a human
being for the violations to be prosecutable. However, the law regarding privacy of
information collected through electronic means is undergoing rapid change. lllinois is the
first state to win conviction of a driver using pictures generated from remote video

cameras as evidence. To date, Colorado, New York and Florida have passed legislation
allowing automatic video-based enforcement of toll payment violators.

Compressed Video Surveillance

Developed by the Texas Transportation Institute for the Texas DOT, compressed video
surveillance system operates by first capturing (“grabbing”) a frame from a live video
camera. The analog image is then digitized within a fraction of a second, transforming it
into a computer readable format. The digitized image is then compressed by a special
computer called a digital signal processor and can be transmitted by a high speed
modem to a remote monitoring station.

At the other end of transmission, the process is reversed. A decompression computer
passes the image to a digital signal processor, where it is expanded to a full digital image.
The digital image is then placed in the memory of a display converter where it is
transformed once again to an analog format that can be represented on a video monitor.

SmartRoute Systems, Inc., a private company which operates a traffic information center
for the Boston Metropolitan area, attributes the low annual operating costs of their system
($3 million, an order of magnitude less than comparable centers) to their extensive use
of compressed video surveillance. Figure 2 shows a compressed video surveillance
system used by the Los Angeles DOT. An alternative is a wide-band system, such as
fiber-optics, coaxial cable and terrestrial microwave. Wide-band systems have a wider
transmission channel and do not require compression and decompression of images.

Compressed video systems are useful for freeway incident detection monitoring and rapid

dispatch of emergency and service vehicles. The system is not as suitable for situations
where detailed, accurate traffic data are needed.
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As expected with most high-technology equipment, frequent maintenance checks and
servicing will be required to ensure continuous operation.

System developers recommend that one camera be installed for every mile of freeway,
where permanent surveillance stations are desired. However, the system’s greatest
benefits are realized when its mobility is exploited. Using the high data transmission rate
of cellular phones (10,000 bits per second), compressed video surveillance systems can

be used on a short-term basis for such situations as accident locations or construction
sites.

For a permanent surveillance station the expected cost is approximately $30,000, although
the “per-camera” costs will be reduced with multi-camera units.

X y
BRRNARINARTAFY

[
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Figure 2. Compressed Video Surveillance Used by the Los Angeles DOT
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5. Fleet Vehicles as Probes
Land Mobile Units

Several businesses in the Tampa Bay area have vehicles which traverse the road network,
assist stranded motorists, and serve as a source of information on traffic congestion.
These businesses usually have a partnership with a local radio station who occasionally
broadcasts directly from the probe vehicle, supplementing reports produced by Metro
Traffic Control. Some of the existing land mobile units in the Tampa Bay area are shown
in Table 1.

Table 1. Existing Land Mobile Units

SPONSORING BUSINESS ‘ RADIO STATION PARTNER
Bill Currie Ford WQYK
Ernie Haire Ford WRBQ
Coca-Cola WFLZ
Tyrone Isuzu "Road Amigo" WDAE
Clearwater Nissan WMTX

Automatic Vehicle Identification and Location (AVI/AVL)

Automatic Vehicle Identification and Location (AVI/AVL) takes the probe vehicle concept
one step further by automating the process of determining the location of each fleet
vehicle and communicating their positions to a central computer. The computer tracks
how long each probe vehicle takes to traverse a link in the road network. By comparing
the time actually required by each vehicle to traverse its route to the time required under
normal traffic conditions, the computer can determine the degree of congestion in the
road network. There are several technologies which can be used for determining the
location of individual vehicles: on-board odometer, LORAN-C ground-based signal
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triangulation, communication beacons placed on signposts, and the satellite-based global
positioning system (GPS). Manufacturers of AVL system which use GPS claim that the
positioning system has the highest precision and accuracy. However, GPS is also the
newest, most unproven and most expensive technology.

AWA Traffic Systems America, Inc., manufacturers of a system called Automated Network
Travel Time System (ANTTS), recommend a minimum size fleet of 500 vehicles and
readers spaced one-half mile apart for metropolitan area the size of the Tampa Bay area.

Tag prices vary from $2 to $275 each, and readers cost approximately $3,200 each,
including housing and components.

Figure 3 shows the Hillsborough Regional Transit Authority (HARTIline)'s AVL control
center, with one of the monitored bus routes on the computer screen (front).

Figure 3. HARTIine’s AVL Control Center
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HARTIine is presently installing an AVL (